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Introduction

The following agreements were achieved in RAN3#113-e meeting. 

To address the source IP filtering during inter-Donor-DU re-routing, Option 4 (i.e. IP-based tunneling between IAB-donor-DUs) is considered. FFS on whether providing source IP address to target donor DU. 

RAN3 further discusses whether static or dynamic tunnel is established between IAB-donor-DUs for option 4.
In this contribution, we will give our consideration on the design of option 4. 

Discussion

In last RAN3 meeting, the inter-donor-DU re-routing was discussed, and it was finally agreed that

To address the source IP filtering during inter-Donor-DU re-routing, Option 4 (i.e. IP-based tunneling between IAB-donor-DUs) is considered.
The intention of option 4 is to support communication between donor-DUs, which is not supported in NR currently. To achieve this, an IP-based tunneling mechanism was discussed in last RAN3 meeting. Specifically, upon receiving an UL packet whose source IP address is not in target donor-DU’s IP domain, target donor-DU encapsulates the packet into a new IP packet where the destination IP address is anchored at the source donor-DU. Then it sends the new IP packet to source donor-DU via the IP-based tunnel. Source donor-DU retrieves the UL packet from the new IP packet and delivers it to donor-CU. 

Regarding the IP-based tunnel, if it is dynamically established, for intra-CU re-routing case, donor-CU needs to configure donor-DUs to setup IP-based tunnel because it determines the route configuration of re-routing packets and which two donor-DUs need to establish IP-based tunnel. And the IP address(es) anchored at source donor-DU, which is used as the destination IP address of the IP packet transferred via the IP-based tunnel, may be sent to target donor-DU by donor-CU. Besides, for inter-CU re-routing case, source donor-CU needs to indicate target donor-CU about the IP-based tunnel establishment. Moreover, the information of source donor-DU(e.g. IP address) should also be sent to target donor-CU in order for it to configure target donor-DU. Otherwise, target donor-DU does not know who to build this tunnel with. However, if the tunnel is static, it can be pre-configured, e.g. by OAM, and does not require the above specification impact.

Observation 1: Dynamic IP-based tunnel requires much specification impact.
In sum, dynamic IP-based tunnel has much specification impact and imposes burden to RAN3’s work. Static IP-based tunnel does not require such specification impact. However, no matter which, the IP-based mechanism needs to establish IP-based tunnel, and to add an additional IP header on top of the UL packet. As we know, due to the use of IPsec, the UL packet has already includes an inner IP header and an outer IP header. If an additional IP header is added, there are 3 IP headers in the whole IP packet. As a result, much resource is wasted on the transmission of IP headers, especially for IPv6 IP address, leading to lower transmission efficiency of the whole IP packet. In our view, IP-based tunnel is unnecessary for supporting communication between donor-DUs. For example, target donor-DU, source donor-DU and routers between them can be configured with a routing table where the destination IP address is anchored at source donor-CU, e.g. by OAM. Upon receiving an UL re-routing packet, they delivers it to the next hop according to the routing table, until the packet is transmitted to source donor-CU.

Observation 2: IP-based tunnel mechanism requires an additional IP header, which causes the total length of IP header accounts for too much of the whole IP packet, subsequently resulting in low transmission efficiency. 

Proposal 1: IP-based tunnel is unnecessary for supporting communication between donor-DUs.

It is noticed that not all the UL packets arriving at target donor-DU needs to be re-routed to source donor-DU, it is necessary for donor-CU to configure target donor-DU which UL packet can be re-routed. For example, the donor-CU can indicate the source IP address of the UL re-routed packet, and target donor-DU determines the packet to be re-routed to source donor-DU based on the source IP address of the packet.

Observation 3: Not all the UL packets arriving at target donor-DU needs to be re-routed to source donor-DU.

Proposal 2:  Donor-CU indicates target donor-DU the source IP address of the UL packet that should be re-routed to source donor-DU.
Conclusion

In this contribution, we discuss the inter-donor-DU re-routing, and have the following observation and proposals:

Observation 1: Dynamic IP-based tunnel requires much specification impact.
Observation 2: IP-based tunnel mechanism requires an additional IP header, which causes the total length of IP header accounts for too much of the whole IP packet, subsequently resulting in low transmission efficiency. 

Observation 3: Not all the UL packets arriving at target donor-DU needs to be re-routed to source donor-DU.

Proposal 1: IP-based tunnel is unnecessary for supporting communication between donor-DUs.

Proposal 2:  Donor-CU indicates target donor-DU the source IP address of the UL packet that should be re-routed to source donor-DU.
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